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from a retreating piston, but without any direct tendency to diminish their number. That could be done, as was shown from the elementary mass-pair, only by a tangential retardation at apastron (the point of "contact" with the piston). The loss of radial component against the piston—which component is the only one which motion of the piston might affect, and which alone constitutes temperature—tends only to decrease the eccentricity of orbit and increase the periastron distance. The satellitic particles change their orbits from cometary forms, which whirl closely about the central nucleus and then shoot into space with great and almost radial velocity, to orbits like those of the outer planets: slow, remote and almost circular. The change is like that from a child's return-ball, shooting out and back on an elastic thread, to the same ball whirled about the hand on a string of fairly fixed length. And the "hot body/5 as the swarm of such molecules is called, becomes expanded, cooled, rarefied and of decreased expansive (or radial) pressure.
It happens, in the case of steam, that as this process goes on the form of molecular structure leads to a lack of internal equilibrium, so. that, in order that the majority of the molecules may maintain the form described, a few are forced to recondense into water—partial condensation being a well-known accompaniment of the adiabatic expansion of steam. But this fact is merely an accidental characteristic of water. With ether, for instance, the exact opposite is true. Adiabatic expansion leads to superheat. Such facts as these, therefore, have no bearing upon the general idea that work-performance by heat is nothing more than a transfer of purely mechanical energy from the molecules to the piston.
For instance, in the nozzle of a steam-turbine of the de Laval type—and the nozzle is the only portion of this steam-turbine where thermo dynamic action takes place—this mechanical explanation of adiabatic expansion is even more obvious. Here, instead of a retreating piston being opposed to the radially flying particles, nothing is opposed. The nozzle is merely a device for removing from the steam all resistant pressure in one particular direction, the forward one. The flying particles which happen to depart from their molecular nuclei in other directions than this meet the solid walls of the nozzle, and return with orbits unaltered. But those which happen to fly in the direction of the axis